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(54) ALKALINE STORAGE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the alloy corrosion of a hydrogen storage alloy 
negative, electrode and lengthen the cycle life by adding ytterbium or a ytterbium 
compound to a nickel hydroxide positive electrode. 

SOLUTION: An alkaline storage battery has a positive electrode prepared by adding 
ytterbium or a ytterbium compound to an active material whose main component is nickel 
hydroxide. The ytterbium or the ytterbium compound is preferable to exist in the free state 
from the active material whose main component is nickel hydroxide. The ytterbium or the 
ytterbium compound is preferable to exist in the positive electrode in the form of an oxide 
or a hydroxide. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alkaline battery characterized by equipping the active material which makes a nickel 
hydroxide a principal component with the positive electrode which comes to add an ytterbium or a 
ytterbium compound. 

[Claim 2] The active material to which an ytterbium or a ytterbium compound makes a nickel hydroxide 
a principal component in the aforementioned alkaline battery, and the alkaline battery according to claim 
1 in which it exists by the free state. 

[Claim 3] The alkaline battery according to claim 1 to which the ytterbium or the ytterbium compound 
exists all over the above-mentioned positive electrode in the state of an oxide or a hydroxide in the 
aforementioned alkaline battery. 



[Translation done.] 
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Drawing selection [ drawing 1 [j| 




[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ] lows th e word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the nickel hydride battery 

which used the nickel hydroxide and the hydrogen storing metal alloy. 

[0002] 

[Description of the Prior Art] It rides on the tendency of the environmental protection of these days, and 
the nickel hydride battery of low-pollution nature is used for a portable device etc. as a power supply 
replaced with the Ni-Cd battery which uses conventional cadmium for a negative electrode, and research 
and development are done briskly. 

[0003] By the way, in the conventional Ni-Cd battery, in order to maintain the hot utilization factor of a 
nickel positive electrode, addition of cadmium was indispensable. In the nickel hydride battery 
characterized [ greatest ] by low-pollution nature, there was a problem that the cadmium which is the 
environmental destruction matter could not be used. As a means to solve this, the method of adding 
various additives, such as a lime compound, is reported so that a JP,5-290879,A official report etc. may 
see. However, there was a problem which is described below in a nickel hydride battery, and its additive 
was conventionally [ these ] inadequate for the cell performance improvement. On the other hand, in the 
strong base, the rare earth which is an alloy constituent began to melt, and the hydrogen storing metal 
alloy had the problem that a life became short in order to cause the corrosion phenomenon of depositing 
as an insulating hydroxide. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above-mentioned 
trouble, raises the hot utilization factor of a nickel positive electrode, presses down the alloy corrosion of 
a hydrogen storing metal alloy negative electrode, and completes the nickel hydride battery which raised 
the cycle life. 
[0005] 

[Means for Solving the Problem] By this invention, the above-mentioned trouble was solved by adding 
an ytterbium or a ytterbium compound to the nickel hydroxide positive electrode in a nickel hydride 
battery. 

[0006] In a strong base, an ytterbium and a ytterbium compound melt slightly and deposit as a stable 
hydroxide. An ytterbium hydroxide has the effect of pulling up an oxygen-evolution overvoltage, and it 
raises the hot utilization factor of a nickel positive electrode in order to prevent decomposition of the 
electrolytic solution. Moreover, the ytterbium and ytterbium compound which were dissolved lengthen 
the life of a negative electrode, in order that a coat may be formed and this may prevent the corrosion of 
an alloy content, in case it deposits as a stable hydroxide on a hydrogen storing metal alloy negative- 
electrode front face. 
[0007] 

[Embodiments of the Invention] Based on an example, this invention is explained below. 
(Example 1) for example, the nickel hydroxide of marketing which does not contain cadmium is 
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prepared and nickel hydroxide powder is received it becomes about Metal Co and becomes 4wt(s)% by 
weight % about CoO 6wt(s)% by weight % as an electric conduction agent - as - respectively -- adding 
- for example, Yb 203 weight % 2.5 % -- it fully mixed Water and the thickener were added to this 
and it was made the shape of a paste, for example, it pressed in the nickel fiber substrate after restoration 
and dryness, and accomplished with this invention nickel positive electrode, the usual hydrogen storing 
metal alloy electrode was made into the partner pole, and this invention nickel hydride battery was 
created using the alkali electrolytic solution. 

[0008] On the other hand, it is calcium (OH)2 as an additive conventionally to the nickel hydroxide 
powder of the same composition as the above because of comparison. The conventional positive 
electrode which does not use the added thing and an additive was created, the usual hydrogen storing 
metal alloy electrode was similarly made into the partner pole, and the nickel hydride battery for 
comparison was created using the alkali electrolytic solution. This cell for comparison is Yb 203. It is 
the completely same object as this invention nickel hydride battery except not containing all over a 
positive electrode. 

[0009] Thus, charge and discharge were performed using this invention nickel hydride battery and the 
nickel hydride battery for comparison which were created, the result - drawing 1 ~ moreover, the 
oxygen-evolution overvoltage of these cells -- Table 1 -- it is shown, respectively 
[0010] 

Table 1] 



(Yb 2 0 3 ) 



(Ca (OH) 2 ) 



60mV 



5 3mV 



5 lmV 



[001 1] the inside of drawing 1 - an electric discharge utilization factor a positive electrode - a 
mixture inner nickel (OH)2 what broke the actual service capacity when setting geometric capacity to 
290mAh(s) per g by geometric capacity -- 100 It applies. Drawing 1 shows that this invention nickel 
hydride battery is maintaining sufficient capacity also in an elevated temperature as the Ming kana. 
Moreover, a passage clear from Table 1, compared with the conventional example, it is high, 
decomposition of the electrolytic solution is suppressed by this, and the oxygen overvoltage of this 
invention can prevent the capacity fall of a cell. 

[0012] Furthermore, the cell after performing a cycle examination is disassembled, a hydrogen storing 
metal alloy is taken out from a negative electrode, and the result which performed the X diffraction is 
shown in drawing 2 . Yb 203 which is this invention so that more clearly than drawing 2 What was 
added has the small peak of the rare earth hydroxide near 29 2 theta, and it turns out that the alloy 
corrosion is stopped. 

[0013] (Example 2) For example, nickel hydroxide powder is received like an example 1. It adds, 
respectively so that may become about Metal Co and it may become 4wt(s)% by weight % about CoO 
6wt(s)% by weight % as an electric conduction agent, and it is Yb 203 of various amounts. In addition, 
water and the thickener were added further, and it was made the shape of a paste, for example, it pressed 
in the nickel fiber substrate after restoration and dryness, and the nickel hydroxide positive electrode 
was created. Yb 203 An addition is collectively shown in Table 2. 
[0014] 
[Table 2] 
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[0015] The usual hydrogen storing metal alloy electrode was made into the partner pole in this nickel 
hydroxide positive electrode, and the nickel hydride battery was produced using the alkali electrolytic 
solution. Charge and discharge were performed using this cell. The result is shown in drawing 3 . It is as 
[ from drawing 3 ] the Ming kana Yb 203. By adding shows that thermophylic ability is improved, since 
[ however, ] the utilization factor in ordinary temperature becomes bad and the effect in an elevated 
temperature becomes weak by addition below 0.5 % in 5% or more of addition -- weight % — 0.5 from - 
- addition of 5.0 % is desirable 
[0016] 

[Effect of the Invention] As mentioned above, by the nickel hydride battery of this invention, by adding 
an ytterbium and a ytterbium compound all over a nickel hydroxide positive electrode, the hot utilization 
factor of a nickel positive electrode is raised, the alloy corrosion of a hydrogen storing metal alloy 
negative electrode is pressed down, and the extremely excellent effect of completing the nickel hydride 
battery which raised the cycle life is acquired. 



[Translation done.] 
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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHMCAL PROBLEM MEANS DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.] 
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[Translation done.] 
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INVENTION TECHNICAL PROBLEM MEANS DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.] 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] By this invention, the above-mentioned trouble was solved by adding 
an ytterbium or a ytterbium compound to the nickel hydroxide positive electrode in a nickel hydride 
battery. 

[0006] In a strong base, an ytterbium and a ytterbium compound melt slightly and deposit as a stable 
hydroxide. An ytterbium hydroxide has the effect of pulling up an oxygen-evolution overvoltage, and it 
raises the hot utilization factor of a nickel positive electrode in order to prevent decomposition of the 
electrolytic solution. Moreover, the ytterbium and ytterbium compound which were dissolved lengthen 
the life of a negative electrode, in order that a coat may be formed and this may prevent the corrosion of 
an alloy content, in case it deposits as a stable hydroxide on a hydrogen storing metal alloy negative- 
electrode front face. 
[0007] 

[Embodiments of the Invention] Based on an example, this invention is explained below. 
(Example 1) for example, the nickel hydroxide of marketing which does not contain cadmium is 
prepared and nickel hydroxide powder is received it becomes about Metal Co and becomes 4wt(s)% by 
weight % about CoO 6wt(s)% by weight % as an electric conduction agent ~ as - respectively - adding 
- for example, Yb 203 weight % - 2.5 % - it fully mixed Water and the thickener were added to this 
and it was made the shape of a paste, for example, it pressed in the nickel fiber substrate after restoration 
and dryness, and accomplished with this invention nickel positive electrode, the usual hydrogen storing 
metal alloy electrode was made into the partner pole, and this invention nickel hydride battery was 
created using the alkali electrolytic solution. 

[0008] On the other hand, it is calcium (OH)2 as an additive conventionally to the nickel hydroxide 
powder of the same composition as the above because of comparison. The conventional positive 
electrode which does not use the added thing and an additive was created, the usual hydrogen storing 
metal alloy electrode was similarly made into the partner pole, and the nickel hydride battery for 
comparison was created using the alkali electrolytic solution. This cell for comparison is Yb 203. It is 
the completely same object as this invention nickel hydride battery except not containing all over a 
positive electrode. 

[0009] Thus, charge and discharge were performed using this invention nickel hydride battery and the 
nickel hydride battery for comparison which were created, the result - drawing 1 - moreover, the 
oxygen-evolution overvoltage of these cells Table 1 it is shown, respectively 
[0010] 
[Table 1] 
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[001 1] the inside of drawing 1 — an electric discharge utilization factor — a positive electrode - a 
mixture — inner nickel (OH)2 what broke the actual service capacity when setting geometric capacity to 
290mAh(s) per g by geometric capacity ~ 100 It applies. Drawing 1 shows that this invention nickel 
hydride battery is maintaining sufficient capacity also in an elevated temperature as the Ming kana. 
Moreover, a passage clear from Table 1, compared with the conventional example, it is high, 
decomposition of the electrolytic solution is suppressed by this, and the oxygen overvoltage of this 
invention can prevent the capacity fall of a cell. 

[0012] Furthermore, the cell after performing a cycle examination is disassembled, a hydrogen storing 
metal alloy is taken out from a negative electrode, and the result which performed the X diffraction is 
shown in drawing 2 . Yb 203 which is this invention so that more clearly than drawing 2 What was 
added has the small peak of the rare earth hydroxide near 29 2 theta, and it turns out that the alloy 
corrosion is stopped. 

[0013] (Example 2) For example, nickel hydroxide powder is received like an example 1. It adds, 
respectively so that may become about Metal Co and it may become 4wt(s)% by weight % about CoO 
6wt(s)% by weight % as an electric conduction agent, and it is Yb 203 of various amounts. In addition, 
water and the thickener were added further, and it was made the shape of a paste, for example, it pressed 
in the nickel fiber substrate after restoration and dryness, and the nickel hydroxide positive electrode 
was created. Yb 203 An addition is collectively shown in Table 2. 
[0014] 

Table 2] 
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[0015] The usual hydrogen storing metal alloy electrode was made into the partner pole in this nickel 
hydroxide positive electrode, and the nickel hydride battery was produced using the alkali electrolytic 
solution. Charge and discharge were performed using this cell. The result is shown in drawing 3 . It is as 
[ from drawing 3 ] the Ming kana Yb 203. By adding shows that thermophylic ability is improved, since 
[ however, ] the utilization factor in ordinary temperature becomes bad and the effect in an elevated 
temperature becomes weak by addition below 0.5 % in 5% or more of addition -- weight % -- 0.5 from - 
- addition of 5.0 % is desirable 
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